Abstract.-Analysis of Mijssbauer s p e c t r a of t h e amorphous a l l o y s Fe78B12Si10, Fe75.sB14.2Si10.~~ and Fe40Ni40P14B6 (METGLASQ 2826) i n d i c a t e s t h a t t h e magnetic s t r u c t u r e i s e i t h e r c o l l i n e a r o r almost c o l l i n e a r .
1. Introduction. -The ferromagnetic amorphous a l l o y s t h a t a r e composed of t r a n s i t i o n metals (T) and metalloids (M) a r e of contemporary i n t e r e s t .
The influence of t h e random atomic arrangement on t h e magnetic s t r u c t u r e i s a question of fundamental importance. The ~b ' s s b a u e r e f f e c t provides a method by which any deviation from c o l l i n e a r i t y can, a t l e a s t i n p r i n c i p l e , be detected.
To i n v e s t i g a t e t h i s problem, FeS7 Mb'ssbauer
s p e c t r a of amorphous Fe7eBlzSil0, Fe7s.sB11,.nSiio.s, and FesoNiroPlsBs (METGLAS~ 2826) have been obtained with and without an e x t e r n a l magnetic f i e l d , Hext, present. The samples a r e i n t h e form of ribbons about 35 um thick. The magnetic f i e l d s were applied p a r a l l e l t o t h e "direction of propagat i o n of t h e y r a y , and perpendicular t o t h e plane of t h e ribbons. The f i e l d s employed were s u f f ic i e n t l y l a r g e t o overcome t h e torque of t h e demagn e t i z a t i o n f i e l d , BD.
With t h i s geometry, t h e absence of t h e second and f i f t h 1ines.would imply a c o l l i n e a r s t r u c t u r e .
However, t h e Mgssbauer l i n e s of a t y p i c a l amorphous m a t e r i a l a r e broad and s t r u c t u r e l e s s . Although t h e f i e l d s p e c t r a may c o n s i s t of only four l i n e s , t h e overlap between t h e outermost and innermost l i n e s i s s t i l l appreciable [ I ] . Any small second and f i f t h l i n e s present would then be obscured. Probab l y a b e t t e r approach is t o compare t h e hyperfine four-line p a t t e r n using Gaussian l i n e shapes, and, a s shown by t h e f u l l curves i n f i g u r e 1, does indeed provide a reasonable f i t t o t h e s p e c t r a . The hyperfine parameters thus obtained, although average values, a r e useful.
The hyperfine f i e l d s determined f o r t h e samples a r e l i s t e d i n t a b l e I. The numbers i n brackets a r e t h e e r r o r s i n t h e f i n a l s i g n i f i c a n t
d i g i t o r d i g i t s , a s determined from s t a t i s t i c a l
considerations by t h e computer. The demagnetizing f i e l d i n general has t h e magnitude &TIM cos 9, Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1980183 The d o t s r e p r e s e n t t h e experimental d a t a ; each f u l l curve i s a l e a s tsquares computer f i t of a s i x -l i n e p a t t e r n with gaussian l i n e shapes.
where M is t h e s a t u r a t i o n magnetization; v a l u e s of 4l TM f o r t h e a l l o y s a r e a l s o given i n t a b l e I. The use of equation 1 then permits H (H ) t o b e calhf e x t c u l a t e d . The experimental and t h e o r e t i c a l hyperf i n e f i e l d s a g r e e remarkably well.
I n a d d i t i o n , f o r a c o l l i n e a r s t r u c t u r e , no
Table I : The hyperfine (Hhf) and demagnetization (HD) f i e l d s f o r t h r e e amorphous a l l o y s . change i n linewidth i s expected when a n e x t e r n a l magnetic f i e l d is a p p l i e d . The o u t e r l i n e w i d t h s of t h e s p e c t r a a r e l i s t e d i n t a b l e 11. With one exc e p t i o n , t h e linewidths i n c r e a s e by l e s s than 6%.
The exception i s f o r t h e f i r s t l i n e of amorphous FeboNiboP14B~ between H = 0 and 25 kOe. From e x t t h e i n -f i e l d s p e c t r a , c l e a r l y r ( 1 ) > I'(6); t h i s asymmetry i n t h e s p e c t r a implies a v a r i a t i o n of t h e isomer s h i f t w i t h hyperfine f i e l d . I n t h e zerof i e l d spectrum t h e overlap of t h e l i n e s i s l a r g e .
The value of T(1) obtained from t h e computer f i t may b e too small. Nevertheless, f o r t h i s a l l o y i t i s a l s o p o s s i b l e t h a t some of t h e hyperfine f i e l d s , and t h e r e f o r e a l s o magnetic moments, a r e canted i n small o r zero e x t e r n a l f i e l d s . Table I1 : Linewidths of t h e f i r s t , r ( l ) , and s i x t h , r ( 6 ) ~b ' s s b a u e r s p e c t r a l l i n e s f o r t h r e e amorphous a l l o y s a t T = 283 K.
To summarize, a s i m p l i f i e d a n a l y s i s assuming a continuous d i s t r i b u t i o n of hyperfine f i e l d s i n d i c a t e s t h a t t h e amorphous a l l o y s studied have a c o l l i n e a r magnetic s t r u c t u r e . However, t h e e x i s tence of a small c a n t i n g when no e x t e r n a l magnetic f i e l d is a p p l i e d cannot be excluded. [ 2 ] Bernal, J.D., Nature 185 (1960) 68.
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